Nonequivalence of subunits in [15N]nitrosylhemoglobin Kansas. A single crystal electron paramagnetic resonance investigation.
EPR spectra of Hb15NO crystals of mutant Kansas (Asn G4(102) beta leads to Thr) have been recorded at every 5' intervals and in three orthogonal planes. The nitrosylhemes are nonequivalent for the alpha and beta subunits, their assignments are made possible by comparison with the powder EPR specrtra of Hb15NO of mutant Iwate (His F8(87)alpha leads to Tyr) (Trittelvitz, E., Gersonde, K., and Winterhalter, K.H. (1975) Eur. J. Biochem. 51, 33-42). The EPR parameters for the beta-nitrosylhemes of Hb Kansas are: gxx=2.094 gyy=2.031, gzz=2.00, Azetazeta=11 G, Azetazeta=32.5 G, Aetaeta=12.5 G; the Fe-N-O bond angle is about 105 degrees. The paramters for the alpha-nitrosyl hemes are: gxx=2.058, gyy=2.021, gzz=1.977, Azetazeta=24.5 G, Azetazeta less than or equal to 5G, Aetaeta=23 G; the Fe-N-O bond angle is about 167 degrees. Hyperfine splittings of 7 to 8 gauss with 14Nepsilon atom of His(F8) were observed for the beta-nitrosylhemes; none was resolved for the alpha-nitrosylhemes. The results were interpreted to mean that the tension on the iron of the beta subunits is not large in the unliganded state and this tension was not greatly increased by the binding of nitric oxide in the strongly bent configuration. The tension at the iron in the deoxyhemoglobin is dominant at the alpha subunits. Binding of nitric oxide in this case causing either the breaking or great weakening of the Fe-His(F8) bond. The nitrosyl is in a nearly linear configuration. The unpaired electron densities at the nitrogen atom of the bound nitric oxide is about 63% for the beta-nitrosylheme and 37% for the alpha-nitrosylhemes.